Specific delivery of captopril to the kidney with the prodrug captopril-lysozyme.
Low-molecular-weight proteins (LMWPs) accumulate in the proximal tubular cells of the kidney, which makes these proteins interesting tools for renal drug targeting. We studied this approach using the LMWP lysozyme as a carrier for the angiotensin-converting enzyme inhibitor captopril. Captopril was conjugated to lysozyme via a disulfide bond. The pharmacokinetics of the captopril-lysozyme conjugate was studied in the rat. Only intact conjugate could be detected in the circulation. The total amount of captopril disulfides in the kidney was six times higher after administration of the conjugate than after the administration of an equivalent amount of free captopril. The conjugate was recovered in the urine partially as intact conjugate and partially as low-molecular-weight disulfides. The excretion of conjugate in the urine was not a consequence of the coupling of captopril to lysozyme because an equivalent bolus dose of native lysozyme was similarly excreted into the urine. By determination of the renal angiotensin-converting enzyme activity, we showed that the conjugate was degraded to the pharmacologically active captopril in vivo. We conclude that the coupling of captopril to the LMWP lysozyme results in increased captopril concentrations in the kidney and reduced captopril concentrations in the circulation.